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CHAPTER ONE
The Problem
Through the years some lay and professional people
have
considered hypnosis almost a magical means of influencing
others;
curative, mystical, borderino on the supernatural.

This has been

so largely because the phenomenon of hypnosis seems to
allow for
a high degree of control of the subject's behavior.

However, over

the years, evidence has been accruing to suggest that hypnos
is is
neither fradulent, as some have maintained, nor so myster
ious as
to defy experimental analysis.
Statement of the Problem
This study was undertaken for the purpose of investigating
the effects of limited training in hypnosis upon reaction time.
More specifically, this study was conducted: (1) to find
the
immediate effect of a post-hypnotic suggestion for impro
vement
upon simple reaction time responses of the preferred hand to
a
visual stimulus; and (2) to find the carry-over effect of
the posthypnotic suggestion after three weeks with no further hypno
sis,
practice, or instruction.
Need for the Study
Because of the apparent control of behavior durihg hypric.
sis
it has un-rterstandably been proposed as a tool for improving
physical
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Using the thousands of volumes of material available

performance.

on the psychophysiology of hypnosis as a basis, some investigators
have been studying the effects of hypnosis on athletic performance.
However, there has been little study on the actual effect of hypnosis
upon simple reaotion time.

Furthermore, the results of studies

which have been conducted tend to be contradictory and are considered
weak by many research oriented persons.

In this experiment the

writer has attempted to fill one small gap in the present knowledge
of this area.

Above all else, it is hoped this study will serve as

a step in answering the question.

Can we deliberately and within a

reasonable length of time, cause the change of basic physiological
abilities?
Underlying Hypotheses
The following hypotheses will be investigated:
I.

Subjects will not improve their performance on tests

of simple reaction tire as a function of a post-hypnotic suggestion
for improvement given after limited training in hypnosis.
2.

rhe effects of limited training in hypnosis upon

reaction time are not maintained over a period of time without
practice and renewal of the suggestion for improvement.
Limitations of the Study
The following limitations were placed on the study:
1.

Only female subjects over eighteen years of age were

considered in selecting subjects.

A
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2.

Only subjects identified as capable of meeting a

minimum criteria of suggestibility were trained.
Definiticn of Terms
Several definitions follow which add to the understanding
of the problem studied:
1.

Post-hypnotic suggestion is applied to the process

which takes place when the hypnotized subject is given a
suggestion to be carried out at some time after he has awakened
from hypnosis.
2.

Suggested amnesia refers to a loss of memory

concerning aspects of the hypnotic trance which occurs as a
direct result of suggestion from the hypnotist.
3.

Suggestion refers to an idea which is offered to the

subject for uncritical acceptance, and the process which determines
the uncritical acceptance of an idea
4.

Trance is a teim referring to a state induced by means

of suggestion in which the subject is extremely prone to accept
any suggestions given by the hypnotist.
5.

Light stimulus is the lighting of a neon glow lamp

mounted on a vertical panel in front of the subject.
6.

Simple reaction time refers to the time interval between

the onset of the stimulus and the initiation of the response by the
subject, under the condition that the subject has been instructed
to respond as rapidly as possible.

4
-4
7.

Catch trial is a trial where the preparatory signal

was given, but where no light flashed, and no response was expected
from the subject.

1

•

CHAPTER TWO
Sursey of Relate() Literature
Introduction
All studies concerning hypnosis reviewed by this writ
er
agree that individual differences among
subjects are not eliminated
by hypnosis.

Ability to behave and react in various manners under

hypnosis varies considerably among subjects
.

A study using "good"

subjects may yield quite different data
from one employing "poor"
subjects.

An hypnotic subject may be skeptical or credulou
s,

anxious or relaxed, or motivated to varying
degrees, depending
upon his relationship to the hypnotist.
It is not surprising, therefore, to find that many
, if
not most, of the studies concerning the phys
iology of hypnosis
are methodologically deficient in one way
or another.

The purpose

of this paper does not necessitate a detailed
and critical review
of each study.

The reader may surmise, however, that the reports

reviewed are those with minimal methodol
ogical shortcomings.
Psychophysiology of Hypnosis
Reflex activity.

Despite early reports of a decrease in

the galvanic skin reflex (GSR) in hypn
osis, the accurulated weight
cf evidence now indicates that n gene
ral, the GSR is unaffected by
the hypnotic state as such.

Studies reporting no change include

5
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those of Levine', Dynes2, Sears .2nd Beatty3, Barber and Coules4,
and Ulett, et a12.5.
Scott6 and Leuba718 report that conditioned responses are
easier to obtain under hypnosis than in the waking state.

There

are similar reports in Russian literature according to Schneck9.
Fisher's work as reviewed by Schneck

10 suggests that conditioning

under hypnosis does not really correspond to classical conditioning,
but depends instead on post-hypnotic suogestion.

That is, tne

association of stimulus and conditioned response is not based on
1 J. M. Schneck, Hypnosis In Modern Medicine (Springfield:
Charles C. Thomas, 1963), 319-20, citing "Electrical Skin Resistence
During Hypnosis," 937, by M. Levine.
2Schneck, loc. cit., citing "An Experimental Study in
Hypnotic Anesthesia," 79, by J. B. Dynes.
3Schneck, loc. cit., citing "A Comparison of the Galvanic
Skin Response in the Hypnotic and Waking State," 4q, by A. B. Sears
and J. M. Beatty.
4Schneck, loc. cit., citing "Electrical Skin Conduction and
Galvanic Skin Response During Hypnosis," 79, by T. X. Barber and
J. Coules.
Schneck, loc. cit., citing "The GSR in Experimental
Amnesia," by G. Ulett, et al.
6H. D. Scott, "Hypnosis and the Conditioned Reflex,"
Journal of Experimental PsIchology, 13 (February, 1930), 113.
7C. Leuba, "Images as Conditioned Sensations," Journal
of Experimental Psychology, 26 (March, 1940), 345.
8C. Leuba. "The Use of Hypnosis for Controlling Variables
in Psychological Experiments," Journal of Abnormal Social
Psycho_looi, 36 (March, 1941), 271.
9Schneck, loc. cit., 220.
10
Schneck, loc. cit., 320, citing "An Investigation of
Alleged Conditioning Phenomena Under Hypnosis," by S. Fisher.
444

7

repetition, as in conditioning, but on a suggestion given under
hypnosis.

This would account for the apparent speed of conditioning.

Cardiovascular activity. Various studies as reviewed by
11
Schneck
report cardiovascular changes following hypnotic suggestions
volving specific emotional states.

Cardiovascular changes are

reported also to follow suggestions other then those involving specif
ic
emotional states.

Berman, et al.12 reported an increase in heart rate

following the suggestion of hard physical work.

The increase was not

as great as that which followed actual mild work performed by the
same subjects. Gordon13 surveys work showing similar results.
Neuromuscular activity.

A popular belief concerning hypnotic

suggestion is its ability to improve muscular strength, endurance or
steadiness.

The earlier experimental studies as reviewed by

Schneck14 and Gordon 15 appear to leave the issue unresolved.

4

11

Schneck, loc. cit,

12R.
Simmons Berman and W. Heran, "Electrocardiographic
Effects Associated with Hypnotic Suggestion in Normal and
Coronary Sclerotic Individuals," Journal of psrlied Phisiology,
7 (January, 1954), 89.
13Jesse E. Gordon, Handbook of Clinical and Experimental
Hvionosis (New \:ork: MacMillan Company, 19671j
la.
*1;chneck, loc. cit., 331.
15
Gordon, loc. cit.

8
Johnson 16'17 and Slotnick 18,
in studying the effect of
hypnotic suggestion upon v6r
ious muscular performances found
that
the mean advantage of the perfor
mances following suggestion was
not statistically significa
nt, but the subjective reports of
the
subjects were favorable to
the suggestions.
Psychological Factors
Weiss and English 19 state tha
t hypnosis provides a quick
method of influencing uncons
cious mental processes. Under
hypnosis
it can be suggested that
pain will diminish, paralysis wil
l
disappear, and that memory
for certain events will be restor
ed; in
fact, almost any suggestio
n can be made, providing it does
nct
conflict too much with the sub
ject's training and fixed belief
s.
The question then arises as
to what effect, if any, does hyp
nosis
have upon the possible lim
iting psychological factors men
tioned
in this paper in connection
with reaction time.
Biderman 20 suggests that an ind
ividual's reaction to pain
might be one of these psycho
logical factors. He states tha
t there
16

Warren R. Johnson and George F.
Kramer, "Effects of
Different Types of Hypnot
ic Suggestions upon Physical Perfor
mance,"
Research Quarterly, 31 (October,
1960), 335-43.
17
Warren R. Johnson, et al., "Ef
fect of Posthypnotic
Suggestion on All -Out Effort
of Short Duration," Research Quarte
31 (May, 1960), 142-46.
rly,
18
R. S. Slotnick, et al., "Hy
pnosis and the Conditioned Reflex,"
Journal of General Psycho
tply, 4 (March, 1930), 113.
19Edward Weiss and O. Spurgi
on English, Psychosomatic Medici
(Philadelphia: W. E. Saunders
ne
Company, 1957), 110, 154.
20
Albert D. Riderman and Hubert Zin
ocr, The Mani ulation of
Human Behavior (New York:
John Wiley & Sons, 190), 20230.
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is extensive evidence indicating that hypnosis can control pain.
phenomenon is referred to as hypnotic analgesia.

This

The feasibility,

however, of using hypnosis in this specific factor control is doubtful.
Few individuals are capable of entering a trance sufficiently deep to
permit analgesia.

There is also danger to the individual.

If post-

hypnotic analgesia were possible and it should break down, it would
leave the individual more vulnerable than if he had not relied upon
this mechanism at all.

This concept suggests the possibility of

using hypnosis in controlling limiting psychological factors but
points out the potential danger of too much reliance upon the
mechanism.
Andreassi 21 , i n using the palmer skin-conduction measure
with reaction time responses found the fastest reaction times correlating with the highest palmer skin-conduction.

He suggests

that students' level of arousal must be manipulated between bodily
activity level and performance.

The question of whether hypnosis

could be an asset in this manipulation has not been answered.
It is accepted by most researchers that muscular capacity
as a function of motivation is widely variable within an individual.
Fairclough 2 supports this concept.

In attempting to determine

whether motivated improvement in movement of one part of the body
transfers to cause improvement in movement of some other part of
"John L. Andreassi, "Skin-Conduction and Reaction-Time
in a Continuous Auditory Monitoring Task," American Journal of
Psychology, 79 (September, 1966), 410-74.
22
Richard H. Fairclough, "Transfer of Motivated
Improvevient in Speed of Reaction Tire and Movement," Research
guarterly, 2.3 (March, 1952), 20-27.

10

the body, he found that though transfer of training failed to occur,
transfer of motivated improvement did occur.

This suggests that

motivation must he a very important factor in a time task.
Orne23 suggests that the hypnotic state could itself have
a "motivating nature" for the subject which affects his performances
.
If the subject was properly motivated in the waking state, the
advantage of hypnosis would be neutralized.

The theory seems to

indicate that hypnosis offers no facilitation beyond a motivated
waking state.

In fact, the motivated waking state would be more

efficacious.

The Orne study was a test of the presumably inherent

motivation of the hypnotic state against deliberate, calculated
motivation in the waking state.

If Orne's view is correct, then

it is conceivable that deliberate motivation would be facilitated
by the hypnotic state as compared with the waking state.
Reaction Time
Henry24 developed a theory placing heavy reliance on nonperceptive use of motor memory in voluntary acts involving motor
coordination.

23M.
Essence," in
by Ronald E.
Inc., 1965),

In this theory, which appears to be widely used as

T. Orne, "The Nature of Hypnosis; Artifact and
The Nature of Hypnosis, Selected Easic Readiligs, ed.
Shor and M. T. Orne (New York: Rinehart and Winston,
89-123.

24
Franklin M. Henry, "Increased Response Latency
fnr Complicated Mover.ients and a 'Me7nory Drum' Theory of Neurom
otor
Reaction," Research Quarterly, 31 (October, 1960), 442-58.

11
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27 28
a basis for experimentati n .imong physical educators today,25, 26
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innate and particularly learned neuromotor coordination patterns are
conceived of as stored, becoming accessable for use in controlling the
act by a "memory drum" mechanism that requires increasing time for its
operation as the motor act becomes more complex.

In testing this

hypotheses, Henry found that simple reaction time becomes lengthened
wi

increased movement complexity and is independent of movement
speed.29, 30, 31
Norrie32
' 33 found in her studies that under controlled
conditions, simple reaction time becomes longer when the type of
25David H. Clark,
"Effect of Preliminary Muscular Tension of
Reaction Latency," Research Quarterly, 39 (March, 1968), 60-66.
26

Bryant J. Cratty, Psychological and Physical Activity
(Englewood Cliffs, New Jersey: Prentice-Hall, 1966), 4-7.
27
Jean Hodkins, "Reaction Time and Speed of Movement in
Males and Females of Various Ages," Research Quarterly, 34
(October, 1963), 335-43.
28
Robert James McGavin, "Effect of Different Warm-Up
Exercises of Varying Intensities on Speed of Leg Movement,"
Research Quarterly, 39 (March, 1968), 125-30.
29
Henry, loc. cit.
30
Franklin M. Henry, "Independence of Reaction Time and
Movement Times and Equivalence of Sensory Motivators of Faster
Response," Research Quarterly, 23 (March, 1952), 43-53.
31 Franklin M.
Henry and J. D. Whitley, "Relationships
Between Individual Differences in Strength, Speed, and Mass in an
Arm Movement," Research Quarterly, 31 (March, 1960), 24-33.
32
Mary Lou Norrie, "Effects of Unequal Distances and
Handedness on Timing Patterns for Simultaneous Movements of Arms
and Legs," Research Quarterly, 38 (ray, 1967), 241-46.
33Mary
Lou Norrie, "Practice Effects en Reaction Latency for
Simple and Complex Movements," Research Quarterly, 3P (March, 1967),
79-85.

vim«.4e•
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movement which follows the reaction is varied from very simple to
relatively complex and further increases in complexity produces
additional slowing but to a lesser degree.

Using another approach

to the implications of this conclusion, Koch34 founo that
manipulation of the interval of time between two successive
stimuli, which appeared very close together, had direct effect,
in the nature of increased reaction tine, upon the response to
the second stimuli.
Garner 35, in reviewing research completed in the area of
uncertainty in reiation to reaction time drew several conclusions.
He reported that reaction times show, generally, linear increases
with increased stimulus uncertainty.
on this point.

Costa 36 found similar results

Garner further states that this result holds only

for average uncertainty of the entire set of stimuli, and not for
the uncertainty of the particular stimulus within a set.

There is

considerable evidence that this effect of stimulus uncertainty on
reaction time is also due !..o the restriction of responses rather
than to the restriction of stimuli, and it is suggested that the
basic factor in all of these results is the degree of response
conflict.

Even though reaction time is a function of stimulus

34William B. Koch, "The Effect of the Interval of Time
Between Paired Visual Stimuli Upon Reaction Time" (unpublished
doctoral dissertation, Indiana University, 1960).
Wendell R. Garner, Uncertainty and Structure as
P.s.Lchological Concepts (New York:—)ohn Wiley & Sens, Inc., 1962),
39-52, 90-93.
36Louis
D. Costa, et al., "Effects of Stimulus Uncertainty
and S-R Compatability on Speed of Digit Coding," Journal of
Experimental Psvchology, 72 (December, 1966), 895-900.
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uncertainty, there are limiting factors involved in carrying out any
timed task which are quite independent of information variables.

Many

of the possible psychological factors have been investigated.
Sumnary
In reviewing the psychophysiological approach to hypnosis
one finds issues and questions unanswered.

There is general

agreement, however, that almost any suggestion can be made providing
it does not conflict too greatly with the subject's training and
fixed beliefs.

No significant improvement in muscular performance

has been found though subjective reports of the subjects were
favorable to suggestion.

This indicates, along with other studies,

the possibility that the hypnotic state could itself have a
motivating nature.
Reaction time is accepted by most researchers as one of
the simplest motor tasks available.

Simple reaction time becomes

lengthened with increased movement complexity and is independent
of movement speed.

Generally, it shows linear increases with

increased stimulus uncertainty.

Even though reaction time is a

function of stimulus uncertainty, there are limiting factors involved
in carrying out any timed task which are quite independent of
information variables.

; ,.

CHAPTER THREE
Experimental Procedures and EquiorKnt
Selection of Subjects
All subjects were taken from the female student body of
Western KentuOiy University.

Volunteers, over eighteen years of

age and having parental permission, were subjected to the handclasp method of testing possible suggestibility.
suggestibility test was proposed by Dr.

This

Verne V. Eskridge, a

psychiatrist in private practice from Owensboro, Kentucky. 1

Only

those volunteers responding well on this test were considered.

At

this point, those under consideration were screened by Dr. A. W.
Laird from the Psychology Department of Western Kentucky University.
Those personalities were elir- inated who exhibited possible paranoid
•
or catatonic tendencies.

This step

W3S

necessitated by the adverse

affects characteristically observed in these personality types when
subjected to nypnosis.2

Through the methods thus described, seven

subjects were chosen and carried through the experimentation.
Induction Technique
Space will not allow an exhaustive treatment of the
induction technique used.

Due to the nature of hypnosis,

'
Verne V. Eskridge, Private Discussion, November 4, 1968.
2Eskridge, loc. cit.

1-4
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individuals respond and react in a multitude of ways and to a
multitude of techniques.

Though the training and practices were

conducted in a highly individual manner, the general induction
technique was very much the same at all times, and can be best
catagorized as the passive approach (see Appendix A).

The actual

suggestion for improvement of reaction time was standardized (see
Appendix 6).
Instructions to Subjects
Each subject was given a brief, yet comprehensive
description of the purpose of the study and a demonstration of the
Standardized

reaction time testing procedures for her to follow.

instructions were prepared and read to each subject (see Appendix C).
The investigator demonstrated all of the operations while reading
the instructions aloud.

The investigator sat at the experimental

table as she talked to the subject who stood to the right and
slightly behind the table.

After the instructions and demonstration

any questions which the subject had were answered.

The subject was

then seated comfortably at the experimental table.

She was given

five practice trials in moving the hand off the key.

If, in the

experimenter's judgment, the subject was still having difficulty in
adapting to the movement, additional practice trials were given.
The overhead light was then turned off and the subject was seated
before the board at the table and the regular trials were begun.
Prior to the first two days of testing the subject was
placed in an hypnotic trance but no suggestions were given other
than those used for waking, amnesia, and those concerning re-induction.

16

Upon waking, the subject was given her instructions; the first day in
detail and the remaining days in more concise form (see Appendix C).
Prior to the third day of testing, the subject was again placed in an
hypnotic trance.

At this point, the standardized suggestion for

improvement was given.

All other procedures remained the same.

Description of Subjects
Though the training and practices in hypnosis were conducted
in a highly individual manner, the general induction technique and
practice suggestions were the same whenever possible.

After the two

weeks of training were completed, a subjective evaluation was made on
the subject's reactions to the various suggestions.
for descriptive purposes.

This was done

The results of this evaluation are

recorded in Table 1.

TABLE 1
EXPERIMENTER'S SUBJECTIVE EVALUATION Or EFFECTS
OF SUGGESTIONS ON SUBJECTS

Suggestions
Subject

Reinduction

Amnesia

1
2
3
4
5
6
7

Trance
Performance

PostHypnotic
None Given

Ex
Ex

Ex
Ex

Ex

None Given
None Given
Ex
None Given

Notes: Evaluation symbols used in Table I are; Ex (excellent),
G (,jood), F (fair), and N (no reaction).

17

In general, all subjects reacted positively but in varying
degrees to the suggestions of re-induction and motor performance while

in a trance.

Note that only subject number one had no reaction to the

suggestion for amnesia.

Due to the varying speeds at which subjects

reacted to training, subjects one, three, four, and seven were not
given suggestions of post-hypnotic motor performance.
After hypnotic training was completed, the subjects were
asked to evaluate the sensations they felt after waking from a
trance.

The results of their evaluation are recorded in Table 2.

-•1;

TABLE 2
SUBJECT'S EVALUATION OF POST-HYPNOTIC SENSATIONS

Sensations
Subject

Amnesia

Comfort

Discomfort

1

N

G

N

2

G

G

N

3

G

Ex

N

4
5

F
Ex

G
Ex

N
N

6

G

Ex

N

7

Ex

Ex

N

Notes: Evaluation symbols used in Table 2 are; Ex (excellent),
G (good), F (fair), and N (none).
In general, the subjects' self-evaluation of amnesia agreed
with that of the experimenter's evaluation.

All subjects experienced

18

sensations of comfort in varying degrees.

No sensations of

discomfort were recorded.
Data Collection Equipment
A rectangular shaped table was located in a darkened
experimental room.

Mounted upon the end of tne table farthest from

the subject was a vertical panel.
used for the light stimulus.

A neon light bulb was the signal

This was mounted on the face of the

vertical panel 14 1/2 inches above the table top.

A buzzer, which

served as a preparatory signal, was also located in the experi
mental
room.

Hunter Interval Timers were used to control the presentation

of the preparatory signal (buzzer l :!:(1 the response signal
(neon
light).

A Standard Electric Clock, which records time to the

nearest 1/100 second was used for recording the reaction
time.
Measurement of Reaction Tim*
Reaction time was measured as the interval of time between
the appearance of a light stimulus and the movement of the prefe
rred
hand off its key button.

A buzzer was sounded as a signal for the

subject to depress the key button.

Shortly thereafter the light

stimulus cdHe on and the subject was to remove her hand from
the
key as quickly as possible. The time interv
als of one to four
seconds between the preparatory buzzer and the light stimulus
were
varied in an order determined by a table of random numbers.
During the four days of testing, consisting of simple single
hand responses, all subjects were given simple light
response
situations in series of FO regular and 10 catch trials, two
series

19

a day.

Each series was followed by a short rest interval.

Each

subject comi,leted 400 regular reactions and 80 catch trials during
the testing.
The first two (- :vs of testing (4 series of 50 regular and
10 catch trials) established the basic physiological reaction time.
The third day of trials (2 series of 50 regular and 10 catch trials)
were conducted with a post-hypnotic suggestion for improvement.
Each series of reactions was statistically compared to establish
any significant change.
hypothesis:

These statistics tested the following

Subjects will not improve their peak perfor- ,-ce on

tests of simple reaction time as a function of a post-hypnotic
suggestion for improvement given after limited training in hypnosis.
After three weeks without practice, hypnosis, or
instruction, 2 series of 50 regular and 19 catch trials were
administered.

The statistical comparison of these series with

the previously administered series tested the hypotheses:

The

effects of limited training in hypnosis on peak reaction time are
not maintained over a period of time without practice and renewal
of the suggestion for improvement.
Summary
The seven subjects were female students enrolled at Western
Kentucky University.

All subjects were over eighteen years of age,

had parental permission, and were capable of meeting a minimum
criteria of suggestibility.

Though the training in hypnosis and

practices were conducted in an individual manner, the general
induction technique was very much the same, and can best be

20

catagorized as the passive approach.

The actual suggestion for

improvement was standardized as were all instructions for reaction
time tests.
A subjective evaluation of tne subjects was made by the
experimenter for descriptive purposes.

In general, all subjects

reacted positively but in varying degrees to the suggestions given.
After hypnotic training was completed, the subjects were asked to
evaluate the sensations they felt after waking from a trance.

In

general, all subjects reported feelings of comfort.
Reaction time was measured as the interval of time between
the appearance of a light stimulus and the movement of the preferred
hand off its key button.

During the four days of testing, consisting

of simple single hand responses, all subjects were given simple
light response situations in series of 50 regular and 10 catch
trials, two series a day.

The first NO days of testing established

the basic physiological reaction time.

The third day of testing was

conducted with a standardized post-hypnotic suggestion for
improvement of reaction time.

After three weeks without practice,

hypnosis, or instruction, two additional trials were administered.
The statistical comparison of the mean differences found from
these series tested the proposed null hypothesis.

CHAPTER FOUR
Analysis and Interpretation of Data
The analysis of data in this investigation consists of two
major sections: (1) analysis of reaction times in the pre-hypnotic,
immediate post-hypnotic, and delayed post-hypnotic periods and
(2) analysis of the differences in reaction time observed in these
three periods.
Analysis of Scores by Periods
In four test days 400 simple rear- ion time responses to a
light stimulus were secured with the preferred hand for each subject.
The responses were obtained as 50 responses in a trial, two trials a
day.

A mean for each trial was calculated and recorded for each

subject as the trial score.

Thus, four trials, with 50 measurements

of reaction time in each, were made on two successive test days for
the pre-hypnotic period.

On a third successive day the post-hypnotic

variable was introduced.

Two trials of 50 responses each were secured

on this day (the immediate post-hypnotic period), the means calculated,
and the trial score recorded.

After a period of three weeks without

further practice, hypnosis, or instruction, two additional trials of
50 responses each were secured, the means calculated, and the trial
scores recorded.
period.

These scores were termed the delayed post-hypnotic
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Analysis of pre-hypnotic reaction times.

The trial scores

for each subject as well as the mean reaction times and standard
deviations for each of the four trials before hypnosis are shown
in Table 3.

TABLE 3
TR:AL SCORES FOR EACH SUBJECT, TRIAL MEAN REACTION
TIMES, AND TRIAL STANDARD DEVIATIONS FOR
PRE-HYPNOTIC PERIOD
(MILLISECONDS)

Trials
Subjects

II

III

IV

222.0

292.0

272.6

314.6

2

374.2

372.4

349.8

357.8

3

311.6

284.8

283.8

305.8

4

229.6

223.4

214.4

212.2

5

278.6

254.6

245.3

265.2

6

401.4

336.8

407.2

7

382.8
273.4

248.8

240.8

239.0

Mean

304.6

296.8

277.7

300.3

(5-

56.0

66.2

50.2

68.0

To determine whether there were any significant differences
between the mean reaction times of the seven subjects in the four
pre-hypnotic trials, an analysis of variance was made.
are recorded in Table 4.

The results
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TABLE 4
ANALYSIS OF VARIANCE OF MEAN REACTION TIMES
ON THE FOUR PRE-HYPNOTIC TRIALS

Source of
Variation
Within
Between
Total

df

Sum of
Squares

Mean
Squares

24

8795.0

366.5

3

215.1

71.7

27

9090.1

.01956

Should the F-ratio be less than 1.0, the null hypotheses would be
retained) Since the obtained F was .01956, the null hypotheses
for the difference between reeans of the four pre-hypnotic trials
was retained.

There were no statistically significant differences

between the means of the four pre-hypnotic trials.

It seemed

logical, since the analysis showed no significant differences, that
an average of these four'scores would represent a reasonable
estimate of these performances.
Since the analysis of variance is considered by most
researchers as strongest when applied to homogeneous samples, a
2
simple F-test for homogeneity was made as suggested by Guilford.
In this test, the smallest mean square, found while completing the
analysis of variance, is divided by the largest mean square.

A

value of .1956 was found for the Guilford test of data in Table 4.
1 J. P. Guilford, Fundamental Statistics in Puchology and
Education (New York: McGraw-Hill Book Company, 1965), 275.
2
Guilford, loc. cit.
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This obtained F was below the 1.0 level
and the null hypotheses was
retained. Hence, it can be assumed that
the means secured for the
pre -hypnotic trials were from homogeneous
samples.
Analysis of post-hypnotic reaction tir,es.

brevity, the trial scores for each subject
as well as the mean
reaction times and standard deviations for
the trials secured in
Loth post-hypnotic periods are shown in Tabl
e 5. In the immediate
post-hypnotic period, the mean reaction time
s and standard deviations
for the two trials were very similar.
The same was true in the
delayed post-hypnotic period.
TABLE 5
TRIAL SCORES FOR EACH SUBJECT, TRIAL MEAN REAC
TION
TIMES, AND TRIAL STANDARD DEVIATIONS FOR
BOTH POST-HYPNOTIC PERIODS
(MILLISECONDS)
Trials
Immediate
Subject

II

r

II

236.8

244.4

323.2

320.2

2

320.8
205.4

324.0

243.8

253.4

213.8

217.6

239.0

4
F

I

Delayed

1
3

r4

r/

For the sake of

192.2

161.4

162.6

5

184.8
209.8

212.2

252.0

234.6

6

283.2

278.0

329.4

343.4

7

220.8

219.2

217.6

212.4

Mean

237.4

240.5

249.3

253.1

6-

48.1

46.0

60.1

61.4
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To determine if there were any significant differences between
the mean reaction times of the two trials within each of the posthypnotic periods, analyses of variance were again made, the results of
which are shown in Table 6.

There was no significant difference

between the means of the two trials in either the immediate posthypnotic period or the delayed post-hypnotic period.
hypotheses was retained.

Hence, the null

The means of the two immediate trials and

the two delayed trials were pooled respectively.

This produced a

single mean and standard deviation for each of the periods,
representative of a well practiced performance.
TABLE 6
ANALYSIS OF VARIANCE OF MEAN REACTION TIMES
ON THE POST-HYPNOTIC TRIALS

Period

Source of
Variation

df

Sum of
Squares

Mean
Squares

I
Withi n

12

2657.6

221.5

1

3.5

3.5

Total

13

2661.1

Within
Between

12
1

4424.3
5.1

Total

13

4429.4

*1

Immediate

Delayed

Between

.0158
368.7
5.1
.0138

The F-test for homogeneity of variance was calculated for
both the immediate post-hypnotic and the delayed post-hypnotic
periods and the results were comparable to those in the pre-hypnotic
period.

The F's of .0158 (immediate) and .0138 (delayed) were non-

'44

4

significant.
.1

,

Hence, it can be assumed that the means secured for

#
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the two trials of the immediat

:notic period and of the delayed

post-hypnotic period were obtained from respectively homogeneous
samples.
Analysis of Differences Between Periods
Mean reaction times and standard deviations were calculated
for the pre-hypnotic, immediate post-hypnotic, and delayed posthypnotic periods •

These figures are shown in Table 7.

There is a

general trend for the mean and standard deviations of reaction time
trials to decrease between the pre-hypnotic and immediate posthypnotic periods, and to increase betwe, n the immediate and delayed
post-tr.—notic periods.

The greatest difference occurred between

the pre-hypnotic and the immediate post-hypnotic scores.
TABLE 7
MEAN REACTION TIMES AND STANDARD DEVIATIONS FOR THE
PRE -HYPNOTIC, IMMEDIATE POST-HYPNOTIC, AND
DELAYED POST-HYPNOTIC PERIODS

Periods
Measures

Pre-hypnotic

Immediate
Post-hypnotic

Delayed
Post-hypnotic

Mean

294.8

239.0

251.2

58.0

45.2

58.4

Table 8 shows the results of the analysis of variance of the
mean reaction times of the three periods.

Since the obtained F was

5.8496, the null hypotheses for the mean differences in the prehypnotic, the immediate post-hypnotic, and the delayed pest-hypnotic
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periods was rejected.

The results indicated that there were

significant differences between the means of the three periods.
TABLE 8
ANALYSIS OF VARIANCE OF MEAN REACTION TIMES FOR THE
PRE-HYPNOTIC, IMMEDIATE POST-HYPNOTIC, AND
DELAYED POST-HYPNOTIC PERIODS

Measures

df

Sum of
Squares

Square

Within

53

16180.6

305.3

Between

2

3571.8

1785.9

55

19752.4

Total

5.8496*

*Statistically significant at the .05 level of confidencL.
The F-test of homogeneity of variance yielded an F of .1709
which was considerably below the value needed for significance.
Hence, it can be assumed 'that the means secured for the pre-hypnotic
period, the immediate post-hypnotic period, and the delayed posthypnotic period were obtained from homogeneous samples, and the
analysis of variance can be accepted at face value.
To establish which mean differences were significant, t-tests
between the various pairs of means were calculated.3 The results of
these tests are shown in Table 9.

3,
9-..11en L. Edwards, Experimental Desinn in Psychological
Research (New York: Rinehart and Company, Inc., 1965)1 174-207.
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TABLE 9
RESULTS OF t-TESTS BETWEEN
MEANS OF THE THREE PERIODS

Periods Compared

07

Mean
Difference

df

Pre-hypnotic and
immediate posthypnotic

1.82

5.58

53

3.06*

1.82

4.36

53

2.40*

2.09

1.22

53

.58

Pre-hypnotic and
delayed posthypnotic
Immediat - and
del yed posthypnotic

*Statistically significant
at the .05 level of confidence.
The t-score for the dif
ference between the means of
the prehypnotic period and the
immediate post-hypnotic per
iod was 3.06. For
53 degrees of freedom, a t-s
core of 2.01 is needed of sig
nificance at
the 5 per cent level of con
fidence. Hence, the differenc
e between
the means of the pre-hypno
tic and the immediate post-hyp
notic means
was statistically significa
nt. These results indicate
that the posthypnotic suggestion for imp
rovement given after limited tra
ining did
have a significant effect
upon reaction time.
The t-score for the dif
ference between the means in the
prehypnotic and the delayed
post-hypnotic periods was 2.0
4, again
indicating a statistical
difference between means. The
post-hypnotic
suggestion for improveme
nt maintained a significant eff
ect upon
reaction time even after
three weeks when no further hyp
nosis,
practice, or instructions
were given.
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The t-score for the difference between the means in
the two
post-hypnotic periods was .583 and nonsignificant.

Gains in

efficiency due to hypnocis were retained to such
an extent after
three weeks that for all practical purposes score
s were from the
same population.
Surma ry
Seven subjects measured 200 times (4 trials
of 50
measurements each) for reaction time, were subje
cted to hypnosis,
and then were measured 100 times (2 trials)
immediately following
and 100 times (2 trials) three weeks after the
hypnosis.

Analyses

of variance and tests for homogeneity yielded
no significant differences between the means obtained withi
n the pre-hypnotic, the
immediate post-hypnotic, or the delayed post-h
ypnotic periods.
Hence, the mean reaction times for each
of these periods were
pooled within their respective groups to secu
re a better estimate
of mean reaction time responses.
Analysis of variance between reaction time means
in the
three periods yielded an F of 5.8496 which
was significant at the
.05 level of confidence. Further, a signific
ant difference was
observed between the pre-hypnotic and the
immediate post-hypnotic
periods and between the pre-hypnotic and delay
ed post-hypnotic
periods. No significance would be attributed
to differences in
the two post-hypnotic periods.
It may be concluded that post-hypnotic sugge
stion for
improvement did have

J

significant effect upon the reaction time
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of subjects in this study.

Additionally, the improved reaction

times are maintained after a three week interval with no further
hypnosis or practice.
1

'•
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CHAPTER FIVE
Summary, Conclusions, and Recommendations
Summary
The purpose of this investigation was to investigate the
effects of limited training in hypnosis upon reaction time.

More

iate
specifically, this study was conducted: (1) to find the immed
e
effect of a post-hypnotic suFestion for improvement upon simpl
reaction time responses of the preferred hand to a visual stimulus;
suggestion
and (2) to find the carry-over effect of the post-hypnotic
instruction.
after three weeks with no further hypnosis, practice, or
in
The subjects were seven female college students enrolled
Western Kentucky University.

All subjects were over eighteen years of

minimum
age, had parental permission, and were capable of meeting
suggestibility criteria.
The experimental equipment was housed in a darkened room.
light
Mounted on the end of a rectangular shaped table was a neon
bulb used as a light stimulus.

Interval timers were used to control

light
the presentation of a preparatory buzzer signal and the neon
stimulus.

A Standard Electric Clock, which records time to the

time.
nearest 1/100 second, was used for recording the reaction
ed.
In measuring reaction time a preparatory buzzer was sound
Within varying time intervals (one to four seconds) the light
stimulus came on and the subject was to remove her hand fror, the
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key as quickly as possible.

The mean for 50 of these responses was

calculated and constituted one trial.
test day.

Two trials were secured each

Each subject completed 400 responses (eight trials) during

the experiment.
The first two days of testing (four trials) established the
basic physiological reaction time.

On the third day, two trials were

conducted after the subject was given a post-hypnotic suggestion for
improvement of reaction time.

After three weeks without practice,

hypnosis, or instruction, two more trials were secured.
Analysis of variance showed no significant differences in
mean reaction time between the trials in pre-hypnotic, immediate
post-hypnotic or delayed post-hypnotic periods.
for each of these periods were then pooled.

The reaction times

Differences in reaction

times between the three periods were then compared by analysis of
variance and t-tests.

Pre-hypnotic reaction times were significantly

poorer than those in both post-hypnotic periods.

No significant

differences were found for the post-hypnotic periods separated by
three weeks of non-activity.
Conclusions
The following general conclusions were drawn from this
experiment.

These generalizations apply only to the conditions

and subjects involved in this experiment.
1.

The mean pre-hypnotic reaction time was significantly

slower than the mean post-hypnotic reaction time obtained immediately
after the suggestion for improvement was given.

These results
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indicate that the post-hypnotic suggestion for improvement did have a
significant effect upon reaction tine obtained the day the suggestion
was given.
2.

The mean pre-hypnotic reaction time was significantly

faster than the mean post-hypnotic reaction time obtained three
weeks after the suggestion for improvement was given.

These

results indicate that the post-hypnotic suggestion for improvement
did have a significant effect upon reaction time obtained after a
three week interval with no further hypnosis, practice, or
improvement.
3.

There was no significant difference between the two

post-hypnotic reaction times.

These results indicate that the

differences that were observed between the reaction times obtained
the day of the post-hypnotic suggestion and those obtained after
a three week interval were not significant.
These results indicate that the effects of the posthypnotic suggestion for improvement, observed on the day the
suggestion was given, were not significantly changed after a
three week interval of no fur.ther hypnosis, practice, or instruction.
Recommendations
1.

The testing of the effects of post-hypnotic suggestion

upon reaction time responses obtained after a long preparatory
interval may be profitable.
2.

Experimenters have investigated the effects of paired

stimuli in different modalities upon the psychological refrzIctory
9
41

period of individuals.

The effects of hypnosis upon this
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phenomenum has yet to be investigated.

This area appears to have

particular application in the study of the use of hypnosis in
motor skill performanc.2.

APPENDIX A
Passive Induction Technique
The passive approach. as described by Meares, was used for
inouction by suggestions of relaxation.

In this approach the

regression is initiated by assuming a symbolically maternal role.
The subject is soothed and comforted.

By expressions, gestures, and

behavior symbolic ideas of love and security are communicated.
voice g,Jes on and on.
a lullaby.

It becomes monotonous.

Then it becomes even slower.

It is reminiscent of

There are pauses.

are the mechanisms which lull the subject into regression.
all, she feels secure.
herself.

She can let herself go.

The

These
Above

She can abandon

At the same time the situation is manipulated to enhance

the effect of suggestion.

This is done by the close rapport between

subject and hypnotist.
The following is an example of the suggestions for relaxation
and sleep used in this experiment:
Now you are just sitting in the chair, just flopped in
the chair. You think of your legs; your legs; you can
feel the muscles in your legs relax. They let go. The
muscles in your legs let go. As they let co you just
feel the weight o your legs, the weight of your legs
weighing down on the couch. Heavy, a heavy relaxation.
Your legs are heavy with it. The heavy relaxation comes
all through you. You welcome it. You feel the weight
of your body on the chair. Heavy, drowsy, sleepy
r_laxation. The sleep of it, the heavy drowsy sleep of
1

Anslie Meares, A System of Medical Hypnosis (Philadelphia:
W. B. Saunders Compi,Jiy, 1961).

35
4
.4,01
1.14":‘.

`.4*.
•

••••

.1111P

AP. A

36

it comes all through you. You just let yourself go
with it. You drift with it. You drift deeper and
deeper into it. Legs are heavy with the sleep of
it. Eyes are heavy with the sleep of it. F5ch
breath, easy breath of sleep. It is all t ough
you, deep, deep, sleep.

APPENDIX B
Standardized Suggestion for Imprvement
It should be emphasized that suggestion is not just a matter
of the logical intellectual process working in less degree.
completely different process

It is a

Actually, the two processes are in

some ways opposed and they often come into conflict, one with the
other.

In fact, the process of suggestion is ordinarily effective

only so long as the critical facilities of the intellect are in
abeyance.
The standardized suggestion for improvement of reaction
time used in this study is as follows:
In a moment I will awaken you and we will go in to
be tested as before. Today you will react much faster.
You will sit down at the table and concentrate only
on the testing. You will hear only the sounds of the
tests. You will concentrate completely on the tests
and react very, very quickly to the light. When the
testing is completed, everything will return to normal.
However, at any time in the future that you are tested
in this manner you will again be able to concentrate
completely on the testing and react as quickly as you
will today.
Now, I am going to awaken you by counting from one to
fie. When I reach five you will open your eyes, be
wide awake and feeling wonderful. Everything will
return to normal. However, you will react to the
suggestion I have just given you, and you will re7ember
nothing of what has happened while you have been asleep.
It will be trun and it will be real. You simply will
not remember it when you awaken and you will not be
concerned.
Awaken.
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APPENDIX C
Standardized Instructions
Initial Instructions
Do you prefer to use your right or your left hand? (Record)
You must contirue to use that hand (right or left as
indicated)
throughout the testing.
You will sit comfortably with your arm and hand extended
to
reach the key. Always use the right key. You will
use only your
index finger on the key.
When you hear the buzzer, you place your index finger on
the
key and depress it. Shortly thereafter, the light to
the right of
the lighted line in front of you will come on. When you
see the
light, lift your hand from the key as quickly as possib
le. Leave
your hand off the key.
When you hear the buzzer again, replace your index finger
upon
the key and depress it. The right light will come
on and you will
again remove your hand as quickly as you can. Leave
your hand off the
key until the buzzer again sounds. This series will contin
ue until we
have finished the testing.
It is very important that you do not try to anticipate the
light and "jump the gun." Consequently, I will check
you once in
awhile by giving you the buzzer to prepare, but the light
will not
come on. In this case I will tell you to remove your finge
r from
the key and again wait for the buzzer. Then the testin will
g
continue
as before.
Are there any questions? (Answer any questions)
Shortened Secondary Instructions
Let's quickly run through the instructions again.
your arm and hand to the key--use only the right key.

Extend

When you hear the buzzer, place your index finger on the
key
and depress it. The light on the richt of the lighted
line in front
of you will come on. When you see the light, remove your hand
from
the key as quickly as possible. Leave your h,-nd off the key
until
the buzzer sounds again.
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If, after the buzzer has sounded, the light does not come on
I will instruct you to remove your hand from the key and wait for
the buzzer again.
the gun.

Remember, do not try to anticipate the light--do not jump

Any questions? (Answer any questions)
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